INTRODUCTION {#sec1-1}
============

Lymph nodes are oval-shaped organs of immune system, distributed throughout the body and linked by lymphatic vessels. The body has about 600 lymph nodes of which approximately 60--70 nodes are situated in the head and neck region.\[[@ref1]\] Any abnormality in the size, consistency, and number of lymph nodes is defined as lymphadenopathy, which is caused by the invasion or propagation of either inflammatory or neoplastic cells into the lymph node.\[[@ref1][@ref2]\] Malignancies, infections, autoimmune disorders, iatrogenic, and miscellaneous conditions are regarded as the causes for cervical lymphadenopathy.\[[@ref2]\] Lymphadenopathy is broadly classified into localized, generalized, and dermatopathic. According to its duration, it can be acute (2 weeks duration), subacute (4--6 weeks duration) and chronic (does not resolve by 6 weeks duration).\[[@ref2][@ref3]\] Differentiating localized, and generalized lymphadenopathy is very essential for formulating a diagnosis. Thus, a patient reporting with palpable lymph node in the neck is a serious diagnostic and therapeutic problem. In most of the cases, lack of appropriate examination and investigation result in delay in correct diagnosis and may result in iatrogenic complication due to improper diagnosis. Here, we are reporting a case of non-Hodgkin\'s lymphoma (NHL) presented only as cervical lymphadenopathy and diagnosis is made by an extensive investigative work up. Sometimes, cervical lymphadenopathy may be the solitary sign of underlying condition as in our case.

CASE REPORT {#sec1-2}
===========

A 62-year-old male patient presented with the chief complaints of swelling on the left side of face and neck region for 2 months, which was of sudden onset. Swelling started as a discomfort on the left side of the neck followed by the appearance of swelling, which gradually increased in size and associated pain for 1 month. Had multiple medical consultations and multiple courses of antibiotics and a course of antifilarial over the past 1 month, with no reduction in symptoms. There were no other associated signs or symptoms.

He was under medication for hypothyroidism and diabetes mellitus. History of filariasis 10 years back followed by 3--4 episodes of lymphadenitis and had antifilarial therapy during these episodes. He was a cigarette smoker for 20 years, smoking two cigarettes per day which he quit 3 years back.

Extraoral examination revealed facial asymmetry of the left side. Multiple lymph nodes were palpable, including left submandibular and level II cervical lymph node with the largest one measuring approximately 4 cm × 5 cm in size. Lymph nodes were non-tender, firm in consistency, mobile, and some were matted together. Skin over the lymph nodes appeared normal without any signs of inflammation or infection. Patient consent was obtained for taking photograph and using it for study and publication purposes \[Figure [1a](#F1){ref-type="fig"} and [b](#F1){ref-type="fig"}\].

![(a) A diffuse extraoral swelling in the lower one-third of face extending to submandibular region and (b) lateral view of the swelling.](DRJ-14-73-g001){#F1}

Intraoral examination revealed poor oral hygiene with the presence of local factors and signs of periodontitis. On hard tissue examination, tooth number 36 had a crown with tenderness on vertical percussion. Thus by history and clinical examination, a differential diagnosis of cervical lymphadenopathy due to locoregional infection, filariasis, tuberculosis, NHL was given. Patient advised to discontinue all antibiotics and antifilarial drugs.

Panoramic radiograph revealed generalized horizontal bone loss and endodontically treated 36 with crown and periapical bone density \[[Figure 2a](#F2){ref-type="fig"}\]. Posterior-anterior chest radiograph was noncontributory \[[Figure 2b](#F2){ref-type="fig"}\]. All hematological investigations were within the normal limit except for lactate dehydrogenase (307.8 U/L, normal range 0--248 U/L). Blood smear was negative for filarial microbes, and Mantoux test was negative. Computed tomography (CT) of the neck with contrast showed multiple discrete and conglomerate lymph nodes in left level Ib, II, III, and V. Largest node measured 3.5 cm × 4.4 cm \[[Figure 2c](#F2){ref-type="fig"}\]. The nodes did not show any enhancement/necrosis and were pushing the submandibular gland to one side. However, the gland appeared normal and was separated from the nodal mass \[[Figure 2d](#F2){ref-type="fig"}\]. The adjacent bones did not show any erosion/lytic change. The right side also showed level Ib, II, and V nodes, but they were discrete and showed no evidence of necrosis or any other mass lesion \[[Figure 2e](#F2){ref-type="fig"}\]. A tru-cut nodal biopsy taken from cervical lymph node, microscopic features were suggestive of lymphoproliferative disorder. Immunohistochemistry (IHC) was performed to categories the lesion; cells were positive for leukocyte common antigen, CD20, some for CD30 and Epstein--Barr virus latent membrane protein-1 (EBV-LMP-1) and were negative for CD3, CD10, cyclin D1, B-cell lymphoma-6 (BCL-6), CD23, anaplastic lymphoma kinase-1 and terminal deoxynucleotidyl transferase. IHC confirmed NHL, that is, suggestive of EBV-positive diffuse large B-cell lymphoma (DLBL) of elderly. Bone aspiration from pelvic bone ruled out the bone marrow involvement. Fluoro-2-deoxyD-glucose (FDG) positron emission tomography/CT (PET/CT), showed extensive FDG avid supra and infra-diaphragmatic lymph nodal lesions indicating metabolically active NHL. Focal FDG avid within spleen were present \[[Figure 3a](#F3){ref-type="fig"}\]. Thus, according to Ann Arbor staging of primary lymphoma, he had Stage III S.

![(a) Panoramic radiograph showing generalized bone loss, (b) posterior-anterior chest radiograph, showing a normal study, (c) computed tomography of neck with contrast, axial section demonstrating enlarged lymph nodes without any enhancement or necrosis, (d) computed tomography, coronal section demonstrating enlarged lymph node pushing the submandibular gland to one side, (e) computed tomography of neck with contrast, sagittal section demonstrating lymph node enlargement at level Ib, II, III and V.](DRJ-14-73-g002){#F2}

![(a) Positron emission tomography/computed tomography images showing fluoro-2-deoxyD-glucose avid supra and infra diaphragmatic lymph nodes and focal fluoro-2-deoxyD-glucose avid in spleen and (b) positron emission tomography/computed tomography images after chemotherapy showing complete metabolic and near complete anatomical resolution of supra/infra diaphragmatic lymph nodes and splenic deposits.](DRJ-14-73-g003){#F3}

A final diagnosis of NHL of DLBL was made based on the clinical presentations and investigations. The patient received six cycles of standard R-CHOP chemotherapy regimen which included rituximab 375 mg/m^2^, cyclophosphamide 750 mg/m^2^, doxorubicin 50 mg/m^2^, vincristine 1.4 mg/m^2^, and prednisone 50 mg/m^2^. On the 1^st^ day of each cycle, the patient received rituximab, doxorubicin, vincristine, and cyclophosphamide and a 5-day course of prednisolone. At the end of the 21 days, patient started with second cycle of the R-CHOP chemotherapy, he completed six cycles of chemotherapy regimen. Whole-body PET/CT was done after six cycles of chemotherapy to assess the response to treatment, which showed complete metabolic and near complete anatomical resolution of supra/infra-diaphragmatic lymph nodes and splenic deposits \[[Figure 3b](#F3){ref-type="fig"}\]. No new FDG avid lymph nodal/extranodal lymphomatous deposits were evident. Thus, a Deauville Score I was made suggesting an overall good response to chemotherapy and indicating no need of further chemotherapy at that level.

DISCUSSION {#sec1-3}
==========

Head and neck region is considered as the most common site for lymphadenopathy. Infection is the most common reason for lymphadenopathy of which locoregional infections, tuberculosis, and filariasis are predominant in India.\[[@ref3][@ref4][@ref5]\] Iqbal *et al*. showed that 70.45% of cervical lymphadenopathy is due to tuberculosis, 13.63% due to reactive lymphadenitis, 11.36% cases due to metastases, 4.54% cases due to lymphoma, and 2.27% of cases due to chronic nonspecific lymphadenitis.\[[@ref5]\] Filariasis has a wide spectrum of clinical manifestations, which include asymptomatic filariemia, recurrent lymphadenitis, chronic lymphadenitis with swelling of dependent limbs, scrotal swelling and even as generalized cervical lymphadenopathy.\[[@ref4]\]

Lymphadenopathy in a primary outpatient care setting is typically explained by an identifiable infection or regional injury. The most concern for a physician about the possibility of underlying malignancy is when there is no regional cause for lymphadenopathy.

In a primary care set up, the prevalence of malignancy in a patient with unexplained lymphadenopathy is thought to be quite low, as low as 1.1%.\[[@ref6]\] However, in referral centers, the prevalence of malignancy is found to be 40%--60%.\[[@ref7]\] Lymphomas represent malignant lymphoproliferative diseases, and they are generally classified as Hodgkin\'s (HL) or non-Hodgkin malignant lymphomas according to a difference in clinical course, site of involvement and histopathology. NHL is considered as the fourth common worldwide malignancy in males with a frequency of 6.1%.\[[@ref8]\]

In our case, the asymptomatic cervical lymphadenopathy turned to being a manifestation of NHL, and that was the only presentation. The clinical symptoms of NHL include fever, drenching night sweat and weight loss more than 10% in 6 months were initially absent in our case. Features such as fever and night sweat are also seen in filariasis, thus the intake antifilarial drug might have masked these symptoms in our patient which reappeared on stoppage of medication. There is no literature regarding whether filariasis can lead to lymphoma, which need further clarification.

Diagnosis of NHL (DLBL) in our case was confirmed by extensive multidisciplinary diagnostic workup, which included blood investigations, Mantoux test, plain radiography, ultrasonography, tru-cut biopsy and IHC, CT, bone aspiration and PET/CT. In the case of lymphoma accurate diagnosis, correct staging and proper therapy are essential for a successful outcome. Plain radiography was noncontributory in our case. Ultrasonography is an established method for the assessment of cervical lymphadenopathy. On grayscale ultrasound, lymphomatous nodes tend to be round, well-defined, appear hypoechoic and are usually without an echogenic hilus. Intranodal reticulation (micronodular echo pattern) is commonly found in lymphomatous nodes and seldom shows cystic necrosis. On power Doppler ultrasound, lymphomatous lymph nodes tend to have both hilar and peripheral vessels (62%--90%).\[[@ref9]\] This help to differentiate it from metastatic lymph node. CT findings of multiple large, bilateral lymph nodes without necrosis and matted appearance are features suggesting NHL.\[[@ref10]\] CT also excluded any extranodal involvement because 40% of NHL is associated with extranodal sites.

By tru-cut lymph node biopsy, sufficient tissue sample was obtained for histopathological examination and IHC. IHC is used for the diagnosis of lymphoma and various subtypes of lymphoma. IHC positive for CD20 confirms DLBL, constitute 31% of NHL followed by follicular (22%).\[[@ref11]\] Savage *et al*. in 2008 conducted an audit to make a protocol for the investigation of a patient with lymph node in the neck. Thay collected data from neck node of 112 lymphoma patients, and found out that definitive method of diagnosis was excision biopsy in 97 (87%) individuals of the patients, core biopsy in 14 (12%) patients and FNAC in only 1 (1%) patient.\[[@ref12]\] In our case, core biopsy combined with IHC helped in diagnosis.

In diffuse large BCL (DLBCL), PET-CT is more sensitive than bone marrow biopsy (BMB) but has been reported to miss low-volume diffused involvement of 10%--20% of the marrow.\[[@ref13]\] Berthet *et al*. conducted a study in DLBCL and found out that 27% of patients had marrow involvement (94% by PET-CT and only 40% by BMB).\[[@ref14]\] Pelosi *et al*. concluded that the sensitivity of PET and BMB is similar (69% and 60%, respectively) and the integration of PET findings with BMB increases the diagnostic accuracy.\[[@ref15]\] In our case, bone marrow aspiration was negative.

PET is a functional imaging modality. 18F-FDG is the most commonly used radiotracer in PET imaging. FDG is an analog of glucose; the uptake is directly proportional to the glucose metabolism of tumor tissue. Malignant tumors with high glucose metabolism show preferential uptake of FDG than normal cells. FDG is phosphorylated by hexokinase into FDG-6-phosphate in tumor cells, which is not a substrate for enzyme glucose-6-phosphate isomerase. As a result, 18F-FDG-6-phosphate is not involved in glycolysis and gets trapped within the cell. 18F-FDG-PET is now an established standard in the initial staging, monitoring the response to the therapy, and restaging after treatment of patients with HL and high-grade NHL.\[[@ref16]\]

The patient was staged as Stage III S according to Ann Arbor staging of lymphoma by PET/CT \[[Table 1](#T1){ref-type="table"}\].\[[@ref17]\] According to the International Prognostic Index (IPI), patient had a score of 3 suggesting intermediate high-risk group \[[Table 2](#T2){ref-type="table"}\].\[[@ref18]\]
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Wilder *et al*. found out that IPI of 3--4 had a 5-year progression-free and overall survival rate were 37% and 32%, respectively.\[[@ref18]\] DLBL has an aggressive course and 30%--60% can be cured by intensive chemotherapy and rituximab. R-CHOP chemotherapy has been the standard treatment for patients with later stages of aggressive NHLs, which includes 6--7 cycles of rituximab 375 mg/m^2^ d1, cyclophosphamide 750 mg/m^2^ d1, doxorubicin 50 mg/m^2^ d1, vincristine 1.4 mg/m^2^ d1, and prednisone 50 mg/m^2^ d1-5.\[[@ref19]\] The patient had undergone six cycles of the standard regimen, and interim PET-CT was done to assess the treatment response. The Deauville criteria, also known as the London criteria, were first used for interpretation of interim PET scans in Hodgkin\'s lymphoma, which is a five-point visual scale \[Tables [3](#T3){ref-type="table"} and [4](#T4){ref-type="table"}\]. In 2009, at the annual international workshop for interim PET in DLBCL and Hodgkin\'s lymphoma held in Deauville, France, this 5-point visual scale was proposed for use in DLBCL in addition to Hodgkin\'s lymphoma. The Deauville criteria depend on a visual comparison of FDG uptake in regions of interest to that of the liver, which generally shows higher FDG uptake.\[[@ref20]\] According to this criteria, patient had a Deauville Score I, showing good response to therapy.
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CONCLUSION {#sec1-4}
==========

This case highlights the importance of proper examination, especially of lymph node and use of different diagnostic modalities for the exact diagnosis of disease. As oral physicians, we have to gatekeep the oral health and thereby medical health of the patient; hence, it is our responsibility to detect early manifestations of various systemic diseases and to provide the appropriate patient care.
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